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REMOVING DEBRIS FROM A
HYDROCARBON FLUID

TECHNICAL FIELD

This specification relates to handling well debris flowing
with well fluids.

BACKGROUND

During hydrocarbon production, well fluid flowing from
a hydrocarbon reservoir to the surface can include debris
such as sand, foreign materials from previous well opera-
tions, small piece of metallic or plastic material, or coating,
materials from sections of a well completion. If left
unhandled, debris—especially large, hard, or sharp-edged
debris—<carried by the well flmd can cause erosion wear as
the debris travels through or past equipment or process
instruments. The debris can also plug or damage well
equipment, which can potentially cause a catastrophic fail-
ure of a piece of equipment. Equipment failure can nega-
tively impact production and can increase field asset oper-
ating costs. Taking measures to preserve and extend the life
of well equipment and instruments 1s favorable to keep
production economical.

SUMMARY

The present disclosure describes technologies relating to
handling well debris without interrupting hydrocarbon pro-
duction from a well. In a general implementation, a hydro-
carbon production apparatus includes a first conduit includ-
ing an inlet and an outlet and a flow path that extends
between the inlet and the outlet, the tlow path configured to
receive a flow of a hydrocarbon fluid from the inlet and
direct the hydrocarbon flmid from the inlet to the outlet, the
hydrocarbon fluid including debris; a second conduit angu-
larly connected to the first conduit between the inlet and the
outlet, the second conduit including a debris receptacle; a
valve fluidly coupled to the second conduit and configured
to 1solate the debris receptacle from the flow path of the first
conduit and at least a portion of the second conduit; and at
least one batflle coupled to a portion of an inner surface of the
first conduit between the inlet and the outlet, the at least one
batlle oriented to direct at least a portion of the debris from
the flow path of the first conduit to the second conduat.

In an aspect combinable with the general implementation,
the second conduit 1s connected to the first conduit such that
a longitudinal axis of the first conduit and a longitudinal axis
of the second conduit intersect at an angle of 90 degrees or
less.

In another aspect combinable with any one of the previous
aspects, the valve includes an 1solation valve, an inlet, and
an outlet, and the receptacle 1s connected to the outlet of the
valve.

In another aspect combinable with any one of the previous
aspects, the at least one batlle 1s coupled to the inner surface
of the first conduit at an angle of 90 degrees or less.

In another aspect combinable with any one of the previous
aspects, a perpendicular distance between a tip of the at least
one ballle and the inner surface of the first conduit 1s
approximately half of a diameter of the first conduit or
longer.

In another aspect combinable with any one of the previous
aspects, the at least one baflle 1s a first baflle and the
apparatus further includes a second baflle coupled to a
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second portion of the mner surface of the first conduit
between the inlet and the outlet.

In another aspect combinable with any one of the previous
aspects, the second batlle 1s oriented to direct a portion of the
debris from the flow path of the first conduit to the second
conduit.

In another aspect combinable with any one of the previous
aspects, a perpendicular distance between a tip of the second
batlle and the inner surface of the first conduit 1s approxi-
mately hall of a diameter of the first conduit or longer.

In another aspect combinable with any one of the previous
aspects, an axial distance between the tip of the first baflle
and a tip of the second bafile 1s approximately half of a
diameter of the first condut or longer.

In another aspect combinable with any one of the previous
aspects, the second batlle 1s coupled to the 1nner surface of
the first conduit at an angle of 90 degrees or less.

In another aspect combinable with any one of the previous
aspects, the receptacle includes a pressure instrument and a
bleed valve configured to relieve fluid from the receptacle.

In another general implementation, a hydrocarbon pro-
duction system includes a hydrocarbon production piping
configured to connect to a wellhead; and an apparatus
positioned in the hydrocarbon production piping down-
stream of the wellhead. The apparatus includes a first
conduit configured to recerve a flow of a hydrocarbon fluid
from the hydrocarbon production piping, the hydrocarbon
fluid including debris; a second conduit angularly connected
to the first conduit, the second conduit including a valve and
a debris receptacle, the valve configured to 1solate the debris
receptacle from the first conduit and a portion of the second
conduit; and at least one batlle coupled to the first conduat,
the at least one batlle oriented to direct at least a portion of
the debris from the flow of the hydrocarbon fluid from the
first conduit to the second conduit.

An aspect combinable with the general implementation
further includes a pressure instrument, a temperature nstru-
ment, a flow mstrument, and a control valve, all positioned
in the hydrocarbon production piping downstream of the
apparatus.

In another aspect combinable with any one of the previous
aspects, the second conduit 1s connected to the first conduit
at an angle of 90 degrees or less.

In another aspect combinable with any one of the previous

aspects, the valve includes an i1solation valve, an inlet, and
an outlet, and the receptacle 1s connected to the outlet of the
valve.

In another aspect combinable with any one of the previous
aspects, the at least one batlle 1s coupled to a portion of an
inner surface of the first conduit at an angle of 90 degrees or
less.

In another aspect combinable with any one of the previous
aspects, a perpendicular distance between a tip of the at least
one baflle and an inner surface of the first conduit 1is
approximately a diameter of a flow area of the control valve
fully open or longer.

In another aspect combinable with any one of the previous
aspects, the at least one batlle 1s a first baflle and the system
further includes a second batflle coupled to a second portion
of the mnner surface of the first conduit.

In another aspect combinable with any one of the previous
aspects, the second batlle oniented to direct a portion of the
debris from the first conduit to the second conduit.

In another aspect combinable with any one of the previous
aspects, a perpendicular distance between a tip of the second
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baflle and the ner surface of the first conduit 1s approxi-
mately the diameter of the flow area of the control valve
tully open or longer.

In another aspect combinable with any one of the previous

aspects, the second baflle 1s coupled to the inner surface of

the first conduit at an angle of 90 degrees or less.

In another aspect combinable with any one of the previous
aspects, an axial distance between the tip of the first baflle
and the tip of the second batlle 1s approximately the diameter
of the tlow area of the control valve fully open or longer.

In another aspect combinable with any one of the previous
aspects, the receptacle includes a pressure mstrument and a
bleed valve configured to relieve fluid from the receptacle.

In another general implementation, a method for remov-
ing debris from a hydrocarbon fluid flow stream includes
receiving a flow of a hydrocarbon fluid that includes debris
into an inlet of a first conduit that includes a flow path that
extends between the inlet and an outlet of the first conduat;
separating at least a portion of the debris from the hydro-
carbon fluid with at least one baille that 1s coupled to a
portion ol an nner surface of the first conduit between the
inlet and the outlet; directing the portion of separated debris
into a debris receptacle of a second conduit that 1s angularly
connected to the first conduit between the inlet and the
outlet; fluidly 1solating the debris receptacle from the tlow
path of the first conduit and at least a portion of the second
conduit; and subsequent to fluidly 1solating the debris recep-
tacle, removing the portion of separated debris from the
debris receptacle.

In an aspect combinable with the general implementation,
isolating the debris receptacle includes closing a valve
fluidly coupled to the second conduat.

In another aspect combinable with any one of the previous
aspects, removing the separated debris includes bleeding a
portion of a fluid from the receptacle to reduce pressure
within the receptacle; veritying the pressure within the
receptacle; disconnecting the receptacle; and removing the
separated debris and a remaiming portion of the flmd from
the receptacle.

In another aspect combinable with any one of the previous
aspects, bleeding the portion of the fluid from the receptacle
includes opening a bleed valve.

In another general implementation, a method for servicing,
a hydrocarbon production apparatus for removing debris
from a flmd tlow stream includes closing a valve to i1solate
a receptacle of the apparatus from the fluid flow stream, the
receptacle including fluid and debris from the fluid flow
stream; bleeding a portion of a flmd from the receptacle to
reduce pressure within the receptacle; veritying the pressure
within the receptacle; disconnecting the receptacle from the
apparatus; removing the debris and a remaining portion of
the fluid from the receptacle; reconnecting the receptacle to
the apparatus; and opening the valve.

The subject matter described 1n this specification can be
implemented in particular implementations, so as to realize
one or more of the following advantages. Debris flowing
with well fluid can be diverted to a receptacle, which can be
disconnected from the production piping, emptied, and
reconnected to the production piping while production con-
tinues.

The details of one or more implementations of the subject
matter of this specification are set forth 1in the accompanying,
drawings and the description. Other features, aspects, and
advantages of the subject matter will become apparent from
the description, the drawings, and the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram of an example of a hydrocarbon
production system.
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FIG. 2 1s a diagram of an example of a debris catching
device.

FIG. 3 1s a diagram of an example of a wellhead system
with a debris catching device.

FIG. 4 1s a tflow chart of an example of a method for
removing debris from a flow stream.

FIG. 5 1s a flow chart of an example of a method for
servicing a hydrocarbon production apparatus for removing,

debris.

DETAILED DESCRIPTION

This disclosure describes an apparatus that can be
installed on a hydrocarbon production piping near a well-
head and can direct debris flowing with a well fluid to a
receptacle. The well fluid exiting the apparatus can include
less debris, which can reduce the likelihood of damaging or
plugging downstream instruments or equipment. The appa-
ratus can include a valve that can be used to 1solate the
receptacle from a portion of the apparatus. Because the
receptacle can be 1solated from a portion of the apparatus,
the receptacle can be emptied while well fluid continues to
flow. In other words, production can continue while the
receptacle 1s being emptied. This disclosure also describes a
method for removing debris from a hydrocarbon stream and
a method for servicing an apparatus that can remove debris
from a stream.

The following detailed description describes technologies
relating to handling well debris flowing with well fluids, and
1s presented to enable any person skilled 1n the art to make
and use the disclosed subject matter 1n the context of one or
more particular 1implementations. Various modifications,
alterations, and permutations of the disclosed implementa-
tions can be made and will be readily apparent to those or
ordinary skill in the art, and the general principles defined
may be applied to other implementations and applications,
without departing from scope of the disclosure. In some
instances, details unnecessary to obtain an understanding of
the described subject matter may be omitted so as to not
obscure one or more described implementations with unnec-
essary detail and inasmuch as such details are within the skill
of one of ordinary skill in the art. The present disclosure 1s
not intended to be limited to the described or illustrated
implementations, but to be accorded the widest scope con-
sistent with the described principles and features. Although
this disclosure describes technologies 1 context with well
fluids and hydrocarbon production wells, the technologies
can optionally be applied to any fluid that carries debris. For
example, the technologies can be applied to handling debris
flowing with flmds from water production wells. As another
example, the technologies can be applied to a surface facility
that may be located away from a wellhead, where debris
handling and control 1s desirable.

FIG. 1 illustrates an example of a hydrocarbon production
system 100. The production system 100 can include a
hydrocarbon production piping 120 connected to a wellhead
103 above the surface 130. The wellhead 103 can be
connected to a production casing 101 that extends down a
wellbore 140. The production casing 101 can 1solate a
hydrocarbon producing zone of a rock formation from other
formations along the wellbore. The production system 100
can optionally include additional casings, such as a conduc-
tor casing or surface casing. The wellhead 103 can serve as
a pressure-containing interface between the casing 101 and
the production piping 120. Well fluid 150A can tlow uphole
through the casing 101 to the surface 130 and flow through
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the piping 120 to an end user. The well fluid 150A can also
carry debris as 1t flows through the casing 101 and piping
120.

The production system 100 can include various compo-
nents along the production piping 120 downstream of the
wellhead 103, such as a hydrocarbon production apparatus
200 for removing debris and a control valve 111 for con-
trolling the tlow of well fluid 150A. The production system
100 can optionally include various process mstruments for
monitoring and process controlling purposes, such as a
pressure instrument 105, a temperature istrument 107, and
a tlow instrument 109. The apparatus 200 (also referred to as
a debris removing apparatus and described in more detail
later), 1n operation, reduces the amount of debris flowing
with the well fluid 150A by diverting a portion of the debris
away from the main flow of well fluid 150A. Since debris
can damage and clog instruments and equipment, the appa-
ratus 200 can be positioned along the production piping 120
directly downstream of the wellhead 103 and upstream of
any mstruments or equipment, such as the control valve 111
and its associated mstruments (105, 107, 109), so that debris
can be removed from the well fluid 150 A before reaching the
downstream instrument and equipment.

Referring to FIG. 2, the debris removing apparatus 200
can 1nclude a first conduit 201, a second conduit 203, a valve
215, and a batile 207A. With respect to the hydrocarbon
production system 100 (referring back to FIG. 1), the first
conduit 201 and the second conduit 203 can be made of the
same material as the production piping 120 or another
material, such as stainless steel suitable for sour service (that
1s, hydrogen sulfide service). The first conduit 201 has an
inlet 211A and an outlet 211B, with a flow path that extends
between the inlet 211 A and the outlet 211B to recerve a flow
of a hydrocarbon fluid from the inlet 211A and direct the
hydrocarbon fluid from the inlet 211 A to the outlet 211B.
The hydrocarbon fluid can include debris and can be, for
example, the debris-carrying well fliud 150A. The inlet
211 A and outlet 211B are connected to the production piping
120. The second conduit 203 can be angularly connected to
the first conduit 201 between the inlet 211 A and the outlet
211B.

With respect to the hydrocarbon production system 100
(referring back to FIG. 1), the first conduit 201 can have a
diameter that 1s approximately equal to the diameter of the
production piping 120. In the case that the first conduit 201
and the piping 120 have approximately the same diameter,
the first conduit 201 and the piping 120 would also have
approximately the same cross-sectional area, resulting 1n the
well fluid 150A flowing through the apparatus 200 at
approximately the same velocity. In this specification,
“approximately” means a deviation or allowance of up to 10
percent (%) and any variation from a mentioned value 1s
within the tolerance limits of any machinery used to manu-
facture the part.

In certain implementations, 1n order to have a velocity of
the debris-carrying well fluid 150A flowing through the
apparatus 200 higher than the velocity through the piping
120, the diameter of the first conduit 201 1s smaller than the
diameter of the piping 120. In other implementations, 1n
order to have a velocity of the debris-carrying well flmd
150A flowing through the apparatus 200 lower than the
velocity through the piping 120, the diameter of the first
conduit 201 1s larger than the diameter of the piping 120.

The second conduit 203 includes a debris receptacle 203.
The receptacle 205 can include a pressure mstrument 219
and a bleed valve 217 that can open to relieve a fluid from
the receptacle 205. The receptacle 205 can be made of the
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same material as the second conduit 203 or another material.
The receptacle 205 can have any shape, such as cylindrical
or cuboidal. The size of the receptacle 205 can be deter-
mined based on size constraints, for example, the available
space at the site below the production piping 120. A larger
receptacle 205 can potentially result in the need to service
the apparatus 200 less often due to its capacity to hold a
larger amount of debris before needing to be emptied.

The receptacle 205 can optionally include an optically
transparent window (not shown) to allow observation of
debris accumulation within the receptacle 205. In some
implementations, the second conduit 203 1s connected to the
first conduit 201, such that a longitudinal axis of the first
conduit 201 and a longitudinal axis of the second conduit
203 intersect perpendicularly (that 1s, at an angle of 90
degrees), as shown on FIG. 2.

In some 1implementations, the longitudinal axis of the first
conduit 201 and the longitudinal axis of the second conduit
203 intersect at an angle less than 90 degrees. The valve 215
1s tluidly coupled to the second conduit 203 and can 1solate
the debris receptacle 205 from the flow path of the first
conduit 201 and at least a portion of the second conduit 203.
In some 1implementations, the valve 215 1s an 1solation valve
that has an inlet 213 A and an outlet 213B, and the receptacle
205 1s connected to the valve outlet 213B.

The baflle 207A (also referred to as the first baflle) is
coupled to a portion of the inner surface of the first conduit
201 between the inlet 211A and the outlet 211B, {for
example, the bottom portion, and can be oriented to direct at
least a portion of the debris from the flow path of the first
conduit 201 to the second conduit 203. The batlle 207A can
be coupled to the first conduit 201 at an angle of 90 degrees
or less, such as 45 degrees. The perpendicular distance 210A
between the tip of the bafile 207 A and the inner surface of
the first conduit 201 can be approximately equal to or longer
than half of the diameter of the first conduit 201. With
respect to the hydrocarbon production system 100 (referring
back to FIG. 1), 1n certain implementations, the distance
210A can be approximately equal to or longer than the
diameter of the flow area of the control valve 111 when the

valve 111 1s fully open (that 1s, at 100% travel).

The debris removing apparatus 200 can include an addi-
tional baflle, such as baflle 207B (also referred to as the
second baflle), which can be coupled to another portion of
the 1nner surface of the first conduit 201 between the inlet
211 A and the outlet 211B, for example, the top portion. The
second bat he

le 2078 can have similar characteristics as t
first baflle 207A. For example, the second ba

tle 207B can
also be oriented to direct a portion of the debris from the
flow path of the first conduit 201 to the second conduit 203.
The second baflle 207B can also be coupled to the first
conduit 201 at an angle of 90 degrees or less. The perpen-
dicular distance 210B between the tip of the second baflle
207B and the inner surface of the first conduit 201 can also
be approximately equal to or longer than half of the diameter
of the first conduit 201. The axial distance 208 between the
tip of the first baflle 207A and the tip of the second bafile
207B can be approximately equal to or longer than half of
the diameter of the first conduit 201.

With respect to the hydrocarbon production system 100
(referring back to FIG. 1), in certain implementations, the
distance 210B can be approximately equal to or longer than
the diameter of the tlow area of the control valve 111 when
the valve 111 1s fully open (that 1s, at 100% travel). In certain
implementations, the axial distance 208 can be approxi-
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mately equal to or longer than the diameter of the tflow area
of the control valve 111 when the valve 111 1s fully open
(that 1s, at 100% travel).

In other implementations, the distances 210A, 210B, and
208 are approximately equal to or longer than the diameter
of the smallest flow area of any downstream 1nstruments and
pieces of equipment (not shown) along the production
piping 120. The apparatus 200 can optionally include addi-
tional baflles. The baflles (such as 207A and 207B) can be
made of the same material as the first conduit 201 or a higher
strength material, such as polycrystalline diamond compact
(PDC), which 1s abrasion-resistant and corrosion-resistant.

In operation, the apparatus 200 recerves at 1ts inlet 211A,
debris-carrying well fluid 150A from the production piping
120. As the well fluid 150A flows through the first conduit
201, debris can come 1n contact with at least one batlle (such
as baflles 207A and 207B) and be directed to the second
conduit 203. The debris can flow through the second conduit
203 and can settle and accumulate within the receptacle 205,
as well tluid continues to tlow through the first conduit 201.

Some debris can travel past the baflles of the first conduit
201. In other words, a portion of the debris carried by well
fluid 150A can tlow through the first conduit 201 without
coming in contact with the baflles. Downstream of the
batlles (for example, 207A and 207B), the well fluid 1508
can carry a smaller amount of debris. The well fluid 1508
with less debris flows out of the apparatus 200 through its
outlet 211B, and continues to flow through the production
piping 120.

FIG. 3 illustrates a simplified view of a section of a
hydrocarbon production system, such as the system 100
shown 1n FIG. 1. Auxiliary components such as pressure or
flow instruments can be included but are not shown in FIG.
3. Well flud 150A can carry debris as it flows through the
production piping 120. A debris removing apparatus, such as
the apparatus 200 shown in FIG. 2, 1s positioned upstream
of a valve, such as the control valve 111 shown 1n FIG. 1.
The apparatus 200 can direct a portion of the debris carried
by the well fluid 150A to the receptacle 205. The well tluid
150B exiting the apparatus 200 can carry less debris than the
well flmid 150A entering the apparatus 200. Because the
apparatus 200 1s located upstream of the control valve 111
and can remove debris before the debris reaches the valve
111, the likelihood of debris plugging or damaging the valve
111 can be reduced.

In operation, debris can accumulate within the receptacle
205 of the debris removing apparatus 200. After some period
ol operation, the receptacle 205 may be emptied. The valve
215 can be closed to 1solate the receptacle 205 from the rest
of the apparatus 200 and main flow of well fluid 150A, so
that the receptacle 205 can be emptied while production
continues.

In certain implementations, the production system 100
can include additional debris removing apparatuses (such as
the apparatus 200) 1n series. The multiple apparatuses can be
the same, or each apparatus can have different dimensions
and be designed to remove varying target sizes of debris
from the well fluid 150A. In certain implementations, the
production system 100 can include additional debris remov-
ing apparatuses (such as the apparatus 200) 1n parallel. In
such 1mplementations, the production piping 120 can be
split into multiple, smaller pipes. The production system 100
can 1nclude multiple debris removing apparatuses 1 a
combination of series and parallel configurations. The con-
figuration can be chosen based on size constraints while also
taking 1nto consideration pressure drop of the well fluid as
the well fluid flows through the apparatus.
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FIG. 4 1s a flow chart of a method 400 for removing debris
from a hydrocarbon fluid flow stream. The method 400 starts
at 401 by receiving a flow of a hydrocarbon fluid including
debris, such as well fluid 150A, into an inlet of a first
conduit, such as the conduit 201 of apparatus 200 shown 1n
FIG. 2. The fluid can come from a production piping, such
as piping 120, and the first conduit can be connected to the
piping. The first conduit includes a flow path that extends
between the mlet (for example, inlet 211 A) and an outlet (for
example, outlet 211B) of the first conduat.

From 401, method 400 proceeds to 403, where at least a
portion of the debris from the hydrocarbon fluid 1s separated
with at least one batflle (such as batlle 207A) that 1s coupled
to a portion of an inner surface of the first conduit between
the inlet and the outlet. The debris can be separated with
additional baflles (such as batlle 207B).

At 4035, the portion of separated debris 1s directed 1nto a
debris receptacle (such as receptacle 205) of a second

conduit (such as conduit 203) that 1s angularly connected to
the first conduit between the inlet and the outlet. Each batlle
can be oniented to direct a portion of the debris from the tlow
path of the first conduit to the second conduit, which
includes the receptacle. The second conduit 1s connected to
the first conduit such that a longitudinal axis of the first
conduit and a longitudinal axis of the second conduit inter-
sect at an angle of 90 degrees (that 1s, perpendicularly) or
less.

From 4035, method 400 proceeds to 407, where the debris
receptacle 1s fluidly 1solated from the flow path of the first
conduit and at least a portion of the second conduit. The
receptacle can be 1solated by closing a valve that 1s fluidly
coupled to the second conduit, such as the valve 215.

Subsequent to fluidly 1solating the debris receptacle at
407, method 400 proceeds to 409, where the portion of
separated debris 1s removed from the debris receptacle.
Removing the debris from the receptacle can involve bleed-
ing a portion of a fluid from the receptacle (for example, by
opening a bleed valve) to reduce pressure within the recep-
tacle and verifying that the pressure within the receptacle 1s
at an acceptable level before disconnecting the receptacle.
The debris and remaining portion of tluid within the recep-
tacle can be removed.

FIG. 5 1s a flow chart of a method 300 for servicing a
hydrocarbon production apparatus for removing debris from
a tluid tlow stream, such as the apparatus 200 shown 1n FIG.
2. The method 500 starts at 501 by closing a valve to 1solate
a receptacle of the apparatus from the fluid flow stream. The
receptacle can contain fluid and debris from the fluid flow
stream.

At 503, a portion of the fluid 1s bled from the receptacle
to reduce pressure within the receptacle. The bleeding can
involve opeming a bleed valve (such as the valve 217).

At 505, the pressure within the receptacle 1s verified. The
pressure can be verified during or after the bleeding step.
Once the pressure 1s verified as being at an acceptable level
(for example, close to atmospheric pressure 1n consideration
of safe operation), method 500 proceeds to 507, where the
receptacle 1s disconnected from the apparatus.

At 509, the debris and a remaining portion of the fluid 1s
removed from the receptacle. The fluid and debris can be
disposed or tested 1n order to gather information about the
reservoir. At 511, after the receptacle has been emptied, the
receptacle 1s reconnected to the apparatus, and at 513, the
valve 1s opened, so that the receptacle 1s back n fluid
communication with the fluid flow stream and can receive
additional debris.
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While this specification contains many specific imple-
mentation details, these should not be construed as limita-
tions on the scope of any mvention or on the scope of what
may be claimed, but rather as descriptions of features that
may be specific to particular implementations of particular
inventions. Certain features that are described 1n this speci-
fication 1n the context ol separate implementations can also
be implemented, 1n combination, 1n a single implementation.
Conversely, various features that are described 1n the context
of a single implementation can also be mmplemented 1n
multiple 1mplementations, separately, or in any suitable
sub-combination. Moreover, although previously described
features may be described as acting in certain combinations
and even 1nitially claimed as such, one or more features from
a claimed combination can, 1n some cases, be excised {from
the combination, and the claimed combination may be
directed to a sub-combination or varnation of a sub-combi-
nation.

Particular implementations of the subject matter have
been described. Other implementations, alterations, and
permutations of the described implementations are within
the scope of the following claims as will be apparent to those
skilled 1n the art. While operations are depicted in the
drawings or claims 1n a particular order, this should not be
understood as requiring that such operations be performed in
the particular order shown or 1n sequential order, or that all
illustrated operations be performed (some operations may be
considered optional), to achieve desirable results.

Accordingly, the previously described example imple-
mentations do not define or constrain this disclosure. Other
changes, substitutions, and alterations are also possible
without departing from the spirit and scope of this disclo-
sure.

What 1s claimed 1s:

1. A hydrocarbon production apparatus, the apparatus
comprising;

a first conduit comprising an inlet and an outlet and a flow

path that extends between the inlet and the outlet, the
tlow path configured to receive a tlow of a hydrocarbon
fluid from the inlet and direct the hydrocarbon tluid
from the inlet to the outlet, the hydrocarbon tluid
comprising debris;

a second conduit angularly connected to the first conduit
between the inlet and the outlet, the second conduit
comprising a debris receptacle;

a valve fluidly coupled to the second conduit and config-
ured to close to 1solate the debris receptacle from the
flow path of the first conduit and at least a portion of the
second conduit;

a first batlle coupled to a first portion of an nner surface
of the first conduit between the inlet and the outlet, the
first batflle oriented to direct at least a first portion of the
debris from the flow path of the first conduit to the
second conduit, the first baflle comprising a first dimen-
sion that 1s a vertical projection of the first batile
orthogonal to a longitudinal axis of the first conduit;
and

a second batlle coupled to a second portion of the mner
surtace of the first conduit between the inlet and the
outlet, the second baflle oriented to direct at least a
second portion of the debris from the flow path of the
first conduit to the second conduit, the second baflle
comprising a second dimension that 1s a vertical pro-
jection of the second baflle orthogonal to the longitu-
dinal axis of the first conduit, a sum of the first and
second dimensions equal to or less than a diameter of
the first conduat.
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2. The apparatus of claim 1, wherein the second conduit
1s connected to the first conduit such that a longitudinal axis
of the first conduit and a longitudinal axis of the second
conduit intersect at an angle of 90 degrees or less.

3. The apparatus of claim 1, wherein the valve comprises
an 1solation valve, an 1nlet, and an outlet, and the receptacle
1s connected to the outlet of the valve.

4. The apparatus of claim 1, wherein the at least one batlle
1s coupled to the mner surface of the first conduit at an angle
of 90 degrees or less.

5. The apparatus of claam 1, wherein a perpendicular
distance between a tip of the at least one batile and the 1inner
surface of the first conduit 1s approximately half of a
diameter of the first condut or longer.

6. The apparatus of claim 1, wherein a perpendicular
distance between a tip of the second baflle and the 1nner
surface of the first conduit 1s approximately half of a
diameter of the first condwt or longer.

7. The apparatus of claim 1, wherein an axial distance
between the tip of the first baflle and a tip of the second
batile 1s approximately half of a diameter of the first conduit
or longer.

8. The apparatus of claim 1, wherein the second batlle 1s
coupled to the inner surface of the first conduit at an angle
of 90 degrees or less.

9. The apparatus of claam 1, wherein the receptacle
comprises a pressure mstrument and a bleed valve config-
ured to relieve fluid from the receptacle.

10. The apparatus of claim 1, wherein the first baflle and
the second batlle do not overlap each other with respect to
the longitudinal axis of the first conduat.

11. The apparatus of claim 10, wherein the first dimension
1s equal to or less than half of the diameter of the first
conduait.

12. The apparatus of claim 11, wherein the second dimen-
s10on 15 equal to or less than half of the diameter of the first
conduait.

13. A hydrocarbon production system, the system com-
prising;:

a hydrocarbon production piping configured to connect to

a wellhead; and

an apparatus positioned in the hydrocarbon production

piping downstream of the wellhead, the apparatus

comprising:

a {irst conduit configured to recerve a tlow of a hydro-
carbon fluid from the hydrocarbon production pip-
ing, the hydrocarbon fluid comprising debris;

a second condut angularly connected to the first con-
duit, the second conduit comprising a valve and a
debris receptacle, the valve configured to 1solate the
debris receptacle from the first conduit and a portion
of the second conduit;

a first batlle coupled to the first conduit, the first batflle
oriented to direct at least a first portion of the debris
from the flow of the hydrocarbon fluid from the first
conduit to the second conduit, the first baflle com-
prising a first dimension that 1s a vertical projection
of the first baflle orthogonal to a longitudinal axis of
the first conduit; and

a second batlle coupled to the first conduit, the second
baflle oriented to direct at least a second portion of
the debris from the flow of the hydrocarbon fluid
from the first conduit to the second conduit, the
second baflle comprising a second dimension that 1s
a vertical projection of the second batflle orthogonal
to the longitudinal axis of the first conduit, a sum of
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the first and second dimensions equal to or less than
a diameter of the first conduait.

14. The system of claim 13, further comprising a pressure
instrument, a temperature istrument, a flow mstrument, and
a control valve, all positioned 1n the hydrocarbon production
piping downstream of the apparatus.

15. The system of claim 14, wherein the second conduit
1s connected to the first conduit at an angle of 90 degrees or
less.

16. The system of claim 14, wherein the valve comprises
an 1solation valve, an 1nlet, and an outlet, and the receptacle
1s connected to the outlet of the valve.

17. The system of claim 14, wherein the at least one baflle
1s coupled to a portion of an inner surface of the first conduit
at an angle of 90 degrees or less.

18. The system of claim 14, wheremn a perpendicular
distance between a tip of the at least one baflle and an inner
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surface of the first conduit 1s approximately a diameter of a
flow area of the control valve fully open or longer.

19. The system of claim 13, wherein a perpendicular
distance between a tip of the second baflle and the inner
surface of the first conduit 1s approximately the diameter of
the flow area of the control valve fully open or longer.

20. The system of claim 13, wherein the second batlle 1s
coupled to the inner surface of the first conduit at an angle
of 90 degrees or less.

21. The system of claim 13, wherein an axial distance
between the tip of the first batlle and the tip of the second
batlle 1s approximately the diameter of the flow area of the
control valve fully open or longer.

22. The system of claim 13, wherein the receptacle
comprises a pressure mstrument and a bleed valve config-
ured to relieve fluid from the receptacle.
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